Two categories of reference limits can be discerned in biological monitonng: The first category identifies indMduaJswho have been exposed to a toxic agent at work, and is based on the distribution of the concentration of the agent or its metabolrte in the population that has not been exposed to the agent at work. The second category, for which the term biological action level (BAL) is proposed, provides a guidelineon the level of exposure that is acceptable. These levels may be either directly health-based or derived from good working practices. Thus BAL is a biological equivalent for the generic term occupational exposure limit BAL shouldbe independent of legal overtones, and impliesthat workers'exposureshould be reduced. 
Reference Limits in Occupational Toxicology

Antero Aitio
Two categories of reference limits can be discerned in biological monitonng: The first category identifies indMduaJswho have been exposed to a toxic agent at work, and is based on the distribution of the concentration of the agent or its metabolrte in the population that has not been exposed to the agent at work. The second category, for which the term biological action level (BAL) is proposed, provides a guidelineon the level of exposure that is acceptable. These levels may be either directly health-based or derived from good working practices. Thus BAL is a biological equivalent for the generic term occupational exposure limit BAL shouldbe independent of legal overtones, and impliesthat workers'exposureshould be reduced. For example, the BALs for urinary and blood cadmium that have been used in most countries are based on reasonably well-defined measures of the nephrotoxicity of cadmium (10). The fact that cadmium is now considered to be a human carcinogen (11) may well lead to changes in the BALs that are applicable to cadmium. It also should not be forgotten that the BAL is the best estimate of a concentration in the biological specimen equivalent to the OEL (from an empirical regression line that describes the relation between concentrations in workplace air and in the biological specimen). Therefore, the actual exposure for approximately half of a group of workers is in excess of the OEL even when compliance with the BAL is notionally 100%. However, most workplace standards aim at the protection of "most workers" (9, 12) . Hence, the BAL and OEL are not commensurate.
OEL-Based BALs
BALs based on
Furthermore, the uncertainty of the estimate varies widely between different chemicals; e.g., after exposure to styrene, the uncertainty is small for mandelic acid or mandelic acid plus phenyiglyoxylic acids in urine (for which a large number of studies with concordant results have been published) but is quite large for styrene itself in urine (for which few studies have been published) (13). 
